Functional complementation of the mvrA mutation of Escherichia coli by plant ferredoxin-NADP+ oxidoreductase.
Escherichia coli cells carrying the mvrA mutation are unable to grow aerobically in the presence of the radical propagator methyl viologen (MV). Resistance against MV toxicity could be restored by the introduction of cloned DNA sequences encoding pea chloroplast ferredoxin-NADP+ reductase (FNR), a member of a class of flavoenzymes involved in redox pathways in bacteria, plants and animals. Complementation was strictly dependent on the accumulation of a functional transgenic FNR, since mutated reductases showing decreased enzymatic activities only partially rescued the MV-resistant phenotype. These results support recent observations suggesting that the E. coli mvrA gene encodes a ferredoxin (flavodoxin)-NADP+ reductase (V. Bianchi et al. (1993) J. Bacteriol. 175, 1590-1595). The mvrA mutant cells showed a moderate decrease in the flavodoxin-dependent activation of enzymes essential for anaerobic growth of E. coli. This effect is prevented by expression of a functional pea FNR in the mutant cells.